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Abstract 
Facility agriculture is an important mode of development in modern agriculture, and it played a key role in improving 
the ecological function. Based on the descriptions on ecological function of modern agriculture, a number of 
ecological and environmental problems caused by large-scale facility agriculture were analyzed in this paper. 
Agricultural facilities tent membrane change surface coverage types of facilities agriculture area, will cause changes 
in the rate of surface occurs and break the original surface energy balance. Facilities agriculture covered by insulation 
in the night will prevent the surface heat from diffusing and reduce the absorption of long-wave radiation. The 
covered tent membrane barriered vapour from exchanging and reduce total plant evapotranspiration. The change of 
environments inside of the agricultural facilities will influence the balance of the soil respiration. The unreasonable 
cultivation practices will destroy regional soil quality .These environmental problems will weaken the urban 
ecological conservation in modern agriculture. Accordingly, we put forward corresponding countermeasures and 
Suggestions.
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1. Introduction 
Modern agriculture is the process of urban development to a certain degree. It is a sustainable 
development of modern natural-human complex agro-ecosystems that based on the large modern city 
resources, and it is a multi-functional integrated containing production, life and ecology, and so 
on(Zong,2007;Luo,2010). With the expansion of urban development and ecological environment 
improvement ever put on the agenda of urban development, "Ecological City", "Green Cities" has 
increasingly become the target of the Urban Planning and Construction. Zhang and others defined modern 
agriculture functions as production and social security function, ecosystem services, landscape and 
cultural features, tourism and leisure function. Modern agriculture's ecosystem service function is also 
increasing, has surpassed its production function, as modern agriculture one of the most important 
functions (Zhang, 2008). 
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1.1. Facility agriculture content and type 
Facility agriculture is artificially, constructed through the use of facilities, to change its internal 
environment element, as planting, breeding and other agricultural areas of production and to create 
favorable conditions to improve the quality of agricultural and livestock production and increase 
agricultural production(Usavadee,2006). China has a long history of facility agricultural development, and 
types of facility agriculture have become numerous with the development of facility agricultural 
construction techniques. According to the construction of facility agricultural science and technology 
content, cost, construction specifications and other indicators, facility agricultural can be divided into 
greenhouses, big-arch shelter, medium and small greenhouse and cold frame (greenhouse, big-arch shelter 
and medium-small greenhouse as a research object in this text). Greenhouse Classified as multi-span 
greenhouse and solar greenhouse. Multi-span greenhouse covers an area of relatively large area and can 
be achieved 0.5-3hectares according to the production needs, generally equipped with better heating, 
cooling, ventilation, shading and irrigation systems, agricultural production can be carried out throughout 
the year; Solar greenhouse generally less than 0.13hectares, and the supporting system is not perfect. 
Sunlight is the main form of solar greenhouse warming and the main heat insulation measures is heat 
insulating covering. Big-arch shelter also known as cold greenhouse shed, the area of big-arch shelter is 
generally less than 0.067 hectares, high arch over 2 m, span more than 10m, the main big-arch shelter to 
use more bamboo and wood or steel construction. Medium-small greenhouse is mainly covered by the 
plastic film low altitude, arch height is less than 2 m, span of less than 10m, farmers generally can’t stand 
upright in the medium and small greenhouse in the production. Cold frame, construction convenient, low 
cost, arched 1-1.2 m, slope 1.2-1.5 m, length to 8-10m is appropriate, cold framers are widely used in 
underdeveloped areas. 
1.2. Development actuality on facility agriculture 
Facility agriculture is the existing agricultural sector within the steady growth in the global 
agricultural industry(Orgaz,2005). China has a long history of facility agricultural development, to 
Beijing, for example, started facility agricultural began in the 1980's, Mainly cold frame and Medium-
small greenhouse in early. With the construction of facility agricultural technology development and 
promotion, agricultural production conditions, all kinds of greenhouse and big-arch shelter gradually 
turned into mainstream of Beijing facility agriculture. In 2009, agricultural acreage of the city's facility 
agriculture area of 36203hm2, accounted for the main crops 10.90% of the total area planted, including 
greenhouses and big-arch shelter sown area 29558hm2, accounted for 81.65% of the facility agriculture 
total area sown. In June 2008, the Beijing Municipal People's Government promulgated the "Promotion 
of facility agricultural development on the views", the file proposed a "two-zone, two zone, multi-
community" of the layout scheme, while identified the 2008 to 2012 the city's new facilities every year an 
area of about 2,666.67 hectares of agricultural targets, with a total area of 23,300 hectares all over the city. 
2. Analysis 
Agriculture in Beijing was defined as modern agriculture in order to fully realize the multi-function of 
Outskirts of Beijing agriculture. Modern agriculture can not only provide quality, fresh agricultural 
products and leisure travel, popular science education and other production and service functions, but also 
create a beautiful environment, green shelter for the cities. “Ecological” has become an inevitable choice 
for the development of modern agriculture in Beijing(Guo,et al,2004), and its ecological function value 
has far exceeded the value of production function(Zhang,et al,2009). Facility agriculture is an important 
one development model in modern agriculture(Nie,et al,2010), it plays an important role in conserving 
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water, controlling bare farmland, withstanding natural disasters, and it has become a measure of a region 
the process of modern agriculture and an important indicator of sustainable development(Wen,et al,2008). 
At present, scholars studied on the ecological environment in urban areas of modern agricultural 
research focused on two aspects. Some scholars engaged in assessment of the process of modern 
agriculture, ecological safety(Luo,2010) and sustainable development by selecting relevant indicators of 
modern agriculture ecological function, and established a comprehensive evaluation index system. 
Another part of the scholars engaged in studying ecological environment of facility agriculture, mainly in 
soil properties and air environment in facility agriculture(Li,et al,2004;Wang,et al,2009). However, 
Scholars had study much more in a single facility agriculture impacted on the ecological environment, but 
for large area of facility agriculture influence ecological functions of the adverse effects were few. 
Facility agriculture is located in sub-agro-ecosystem ecological system, which all of the structure and 
function are based on people's intention to design, and it is the world's most unique man-made ecosystem, 
also known as "greenhouse ecological system"(Lin,2001). Plastic film of the greenhouse ecosystem 
makes air, soil, some micro-organisms and other elements in a semi-isolated with the outside world. Light, 
heat, water, gas and other biological growth factors artificial in the facility agriculture are changed to 
form a suitable environment for crop growth micro-climate(Liu,et al,2010). Microclimate in the 
greenhouse different from the external environment because of the influence of the greenhouse internal 
environment. With the rapid development of facility agriculture sector, "factory" the rise of agriculture, 
facility agriculture parks, zone, region continues to emerge, a large area of the blind development of 
facility agriculture would enable the problems of ecological environment in a single facility agriculture 
together as to become of the key issues of regional ecological environment, thus change the ecological 
function of modern agriculture.
2.1. Changes in surface albedo 
Surface albedo is usually the total reflection surface of the Earth flux ratio of the incident radiation 
flux, characterization of the Earth's surface reflectivity of solar radiation, and it is the key factor affecting 
the Earth's surface radiation budget of the climate system(Li,2010). Cover types of physical features in 
Earth's surface determine the albedo of different land cover types; different land cover types have 
different albedo. Plastic film with a good light penetration is an important part of facility agriculture, and 
it plays an important role in the formation of facility agriculture micro-climate environment. Short-wave 
radiation is redistributed from the plastic film through the membrane penetration, reflection, absorption of 
shortwave radiation redistribution when total solar radiation reaches to the ground(Zhou,et al,2010;Liu et 
al,1980).  
QO=QR+QT+QA                                                                                                                                                  (1) 
Where QO is a unit of time outside the plastic film solar radiation; QR stand for the plastic film 
surface per unit time for a reflected radiation; QT stand for plastic film of a unit of time penetration of 
radiation; QA stand for the plastic film surface in a unit time absorbed radiation. The plastic film 
penetration and surface reflection account for 99% of the total solar radiation, the plastic film surface to 
absorb only 1% of the total radiation, so QA can be ignored. Equation (1) becomes equation (2): 
QO=QR+QT                                                                                                                                                           (2) 
When the solar radiation at a certain time unit is constant, QR increases, QT reduces; otherwise when QR
reduces, QT increases. When the construction of large area of facility agricultural, the ground cover of 
vegetation (crops) were replaced by plastic film, and along with surface albedo changed, reflected 
radiation flux and incident radiation flux changed too, and then soil heat flux in the facility agriculture 
changed. Before and after the construction of agricultural facilities, surface energy balance in the region 
also would be changed. 
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2.2. Changes in the surface long-wave radiation at night 
The internal temperature of facility agriculture continues to increase because of receiving the sun's 
radiation during the day. As the soil absorbs the latent heat and sensible heat, soil temperature rising.
Greenhouse internal (soil, walls, etc.) can be seen as sources of heat because the temperature of 
greenhouse inside is higher than outside at night, so the body in greenhouse radiate heat to outside by way 
of long-wave radiation. Greenhouse insulation measures must be taken to effectively in order to maintain 
optimum temperature for vegetables normal growth in the greenhouse, prevent heat loss inside the 
greenhouse at night. Currently, the effective Greenhouse insulation measures are mainly using straw mat 
covered, increasing the long-wave radiation barrier(Wang,2011). A wide range of surface long-wave 
radiation is blocked in facility agriculture park, the atmosphere at night cannot receive long-wave 
radiation from the surface (Figure 1), air temperature trends change before and after the construction of 
facility agriculture, regional climate change will follow. 
Fig. 1 The surface long-wave radiation pattern of facility agriculture inside and outside 
2.3. Changes in the regional total evapotranspiration 
Different soil moisture on near-surface atmospheric induces different effects. Latent heat plays a 
dominant role when ground surface soil moisture is high. The land surface temperature decreases because 
the influence of latent heat that generated the process of a large number of soil water evaporation. 
Sensible heat play a dominant role when ground surface soil moisture is low, it will further increase in 
surface temperature, and lead to land - atmosphere negative feedback. Some studies have shown that soil 
moisture loss and profit through the feedback to change the zone temperature, evaporation and rainfall, 
and thus to change the intensity of heat waves, prolong heat waves of time, especially in the summer the 
more arid regions, the extreme temperatures higher frequency of weather events and longer 
continue(Lisa,2011). Facility agriculture use of plastic film sealed to the soil, the soil moisture 
evaporation and the latent heat produced are limited within the facility agriculture, especially in the 
relatively low temperature in spring, autumn and winter, Farmers reduce facility agriculture ventilation 
frequency and time, so that water and air environment in facility agriculture is different from the outside 
world, latent heat and sensible heat energy generated in the process of interaction between soil moisture 
and atmospheric also limited in the facilities of agriculture, soil evaporation of water vapor can not enter 
the outside air. The construction of large-scale agricultural facilities is completed, the areas of soil that 
directly transmit energy with the outside atmosphere reduced, the total evapotranspiration of soil that 
enter into external atmosphere decreased. 
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2.4. Impact on regional air quality  
Vegetable growth is very strict on temperature requirements and only in the appropriate temperature 
conditions can guarantee the normal production of vegetable production and quality. Most of the 
vegetable growth and development of the most suitable temperature for 20-30 , Pollination of ć
vegetables can not be normal when the temperature is lower than 15 ć. Farmers in order to protect the 
normal growth of plants in greenhouse to maintain the minimum temperature above 15  in winter; The ć
highest temperature inside the greenhouse without perfect shading can reach above 50  in ć
summer(Zhao,et al,2005). Some scholars found that the internal temperature of facility agriculture 
increased, the rate of soil respiration to speed up the release of CO2, while increased plant respiration, 
increased CO2 concentration of greenhouse(Yang,et al,2002). CO2 content in facility agriculture increased 
not only associated with the soil respiration and plant respiration ,but also the farmers and agricultural 
enterprises in order to improve the facility agriculture within the crop yield and quality, and continuously 
increased the CO2 content and too much chemical fertilizer is the main reason for the increased in CO2
content, usually to facility agriculture within the CO2 concentration is higher more than 1000ppm(Lin,et 
al,2001), much higher than the 2008 World Meteorological Organization in Geneva issued a "2008 
Greenhouse Gas Bulletin" in the atmospheric CO2 concentration 385.2ppm. Yang Yanjie etc, who studied 
on how CO2 concentration in greenhouse effect on growing tomato found that within the different 
production time, CO2 concentration in greenhouse changed. The CO2 concentration in greenhouse higher 
than outside from monitoring data in January day, but the CO2 concentration in greenhouse decreased at 
noon in the open air, mainly because of leaked internal and external promotion of the greenhouse gas 
exchanged, a large of CO2 in greenhouse exchanged into the atmosphere(Yang,et al,2002). Thus, in the 
process of facility agricultural production in winter, greenhouse gases has become a "machine" that 
output greenhouse gases.
2.5. Regional soil quality 
It is confirmed that facility agriculture has a negative impact on soil quality by many scholars. Li and 
others analyzed the soil ecological environment of facility agriculture, the results showed that with the 
number of facility agricultural production years increase, soil salinization and acidification increased, the 
content of more harmful gases increased, and even serious issues such as continuous cropping barriers 
(Li,er al,2004). Wang analyzed of the impact of facility agriculture on the ecological environment from 
four aspects, included waste plastic sheeting, atmospheric composition, soil conditions and pest(Wang,et 
al,2009). Zhao et al analyzed the greenhouse inside and outside light, temperature, soil moisture and other 
environmental factors from within the reasonable control of greenhouse environment. Farmers introduced 
unreasonable agricultural practices into production in pursuit of more agricultural production, such as a 
large number of top dressing fertilizer, the implementation of field irrigation within irrigation equipment 
in imperfect conditions, reduced the fallow time of facility agriculture, resulting in the soil quality of 
facility agriculture declined. After a large area of facility agriculture park putting into operation, the soil 
quality declined with the increase of the production period because of plastic film covered on it, the 
original soil properties would also be a fundamental change. 
3. Discussion 
3.1. Determine the reasonable scale of facility agriculture development 
It has been confirmed by practice that the development of Metropolitan facility agriculture played an 
important role in improving the public life. However, due to limited land resources outskirts of large cities, 
it is impossible to achieve complete self-sufficiency in agricultural products, transferred from cities still 
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account for most of the agricultural market. Therefore, the scale of facility agriculture development 
should be based on collection of the local market share of agricultural products. We should make sure a 
reasonable scale of agricultural development, eliminate blind development.
3.2. Scientific facility agriculture planning and layout  
Facility agriculture relative to the field of agricultural eco-system is independent because it is a 
special facility "artificial ecosystem". Facility agriculture had changed the original ecosystem energy 
balance of agriculture and landscape. Few studies of programming and distribution in facility agriculture 
were shown at present, and no dedicated research institutions about the planning and layout of facility 
agriculture were found. Agricultural sector planning to facility agriculture always base on regional 
advantages and groundwork laid among the masses of facility agriculture production, all these lack of 
ecological theoretical with scientific guidance. Therefore, in the next step of the facility layout planning 
and development of agriculture should be from the region to co-ordinate the layout, taking into account 
the ecological functions of facility agriculture.
3.3. Implement operational measures using scientific management 
More agricultural practices training should be carried out by agricultural sector, to encourage 
farmers to adopt effective measures to reduce soil quality decreased, to avoid unreasonable facility 
agriculture operation and management of agricultural soils caused by the decline in the quality. The 
agricultural sector can be a way through the introduction of government subsidies in agriculture to 
promote the implementation drip irrigation in facility agriculture, to encourage farmers in more 
application of organic fertilizer, such as the implementation of facility agriculture land follow, to improve 
soil quality. 
4. Conclusion 
Facility agriculture played an important role in solving problems of “shopping basket”, providing 
high-tech agricultural products, carrying out agricultural experiments and demonstrations, and so on. It is 
uncertain what will be decreased to ecological environment with blind planning on facility agriculture, 
especially in the change of regional climate environment. Next, the mechanism of facility agriculture 
effect on ecological environment and ecological risk assessment should be analyzed. According to the 
results to the scientific guidance planning and management on facility agriculture, it is important to 
improve the barrier effect on protecting the ecological function of modern agriculture. 
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